DNA mapping studies in two families provide further information on the Angelman syndrome critical region, which has recently been defined by the gene UBE3A.
15q11-q13 that overlaps with UBE3A. The child with typical Angelman syndrome has an additional maternal recombination 5' to UBE3A. The second family is a mother and son both ofwhom have mental retardation but no other features of Angelman syndrome despite an extensive DNA deletion on the telomeric side of UBE3A. Together, the two families identify a region between loci D15S210 and D15S986 which forms part of the Angelman syndrome critical region. A new microsatellite (D15S1234) is described which can be used in place of the LS6-1 marker at locus D 15S 1 13. (JMed Genet 1997;34:714-718) Keywords : Angelman syndrome; recombination; microsatellites; UBE3A Angelman syndrome (AS), first described in 1965 by Harry Angelman, is a multisystem disorder which can be difficult to diagnose, particularly in the first few years of life. Clinical features include severe mental retardation with lack of speech, delayed motor milestones, characteristic facies, inappropriate laughter, good nature, hypopigmentation, and brachycephaly. Seizures associated with a typical spike and slow wave activity on EEG are common. The incidence of AS is estimated to be 1 in 20 000.
It is predominantly a sporadic disorder although familial cases have been described. At the molecular level, AS can be subdivided into: (1) -70% of cases have a deletion involving the maternally derived chromosome 15ql 1-q13; (2) -3-5% of cases result from paternal uniparental disomy of chromosome 15; (3) -8% have an abnormality in the imprinting process; (4) the remainder are considered to have a mutation affecting a single gene, which is likely to be UBE3A. Familial recurrence has been reported in groups (3) and (4). 1 Positional cloning to find the AS gene has progressed slowly until recently when UBE3A was shown to be mutated in cases which were non-deleted, non-disomic, and normal in respect to imprinting mutations. between D15S210 and D15S113, was uninformative in this family. The methylation imprint in III.3 was normal, that is, both maternal and paternal specific bands were detected. Microsatellite analysis in BS/DH (the family without AS) showed that DNA from the mother and son was biallelic at markers D 15S 122 and D 15S210 and both were deleted at D15S986. This is consistent with previous data showing an intact D15S10 and a deleted D15S113.5 The D15S986 result extends the centromeric extent of the deletion in BS/DH from DI5S1 13 to D15S986.
Discussion
The long awaited breakthrough in the positional cloning for the AS gene has now come with the finding of mutations in the UBE3A gene. In terms of function, the gene, as a member of the ubiquitin protein ligases, can play a number of critical roles during development, for example, regulation of protein turnover, phosphorylation, and endocytosis.2`Further complexity associated with UBE3A is the finding of alternative transcripts with the potential to encode three protein isoforms which differ at their N-termini, a genomic region extending over 60 kb, and a 5' untranslated region which remains to be characterised but is presumed to be long, based on sizing of mRNA and a relatively short 3' non-coding region.' Thus, definitive characterisation of UBE3A and its role in AS will take some time as extensive mutation analyses enable genotype/phenotype correlations to be completed. Already there is evidence that the 5' untranslated region requires further study since an AS family with two affected sibs has placed the mutation locus distal to D15S 122, that is, either the first exon of UBE3A or further upstream. 2 12 Before the identification of UBE3A, approximately 15-20% of AS cases had no demonstratable molecular abnormality, that is, deletion, uniparental disomy, or methylation Irrespective of the potential to look for mutations in the UBE3A gene, the initial his group that affected molecular approaches to laboratory confirmait. The different pheno-tion of AS will continue to rely on FISH, micpuzzling. There is little rosatellite analysis, and methylation studies. A oand (III.3) has the limitation to microsatellite analysis has been male relatives have a the availability of markers in this region ,order. The difference including the potential for null alleles, for { the three sharing a example, the LS6-1 marker for D15SI13.1" BE3A and the more The microsatellite D1 5S1234 is technically 
